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PROTECTIVE n EAR LAYER FOR IMAGES 

5 

Field of the Invention 

This invention relates to an optically clear layer for application to 
images on substrates. 

!0 Backgroun d of the Invftntinn 

Electronic graphics produced via electrographic processes, inkjet 
processes, and the like, is rapidly becoming a preferred method for the formation of 
images. The Scotchprint™ Electronic Graphics Systems commercially available 
from Minnesota Mining and Manufacturing Company of St. Paul, Minnesota ("3M 
Company") uses an electrostatic process for forming an image and transferring that 
image to a durable substrate. One description of the process is found in U.S. Pat. 
No. 5,1 14,520 (Wang etal.). 

The image formed on a durable substrate requires protection from 
abrasion and ultraviolet light. An optically clear, transparent overlaminate, 
comprising an optically clear, transparent durable film covered on a major surface 
by an optically clear, transparent pressure sensitive adhesive, is preferably applied 
over the image on the durable substrate. Commercially available clear, transparent 
overJaminates include Product Nos. 8910, 891 1, 8912, 8913, 8920, 8930, and 
8931 films from the Commercial Graphics Division of 3M Company, St. Paul, 
Minnesota. Of these, 8913 and 8930 are optically clear. Some of the clear, 
transparent overlaminates include a vinyl or polyester film covered with a pressure 
sensitive adhesive, which is in turn is protected by a paper or polyester liner until 
usage. Other clear, transparent overlaminates include a vinyl or polyester film 
covered with a hot melt adhesive, and a scrim liner to prevent blocking. 

In the absence of the use of a clear, transparent overlaminate, some 
fabricators apply a protective clear coat of a vinyl/acrylic material, such as Product 
Nos. 3920, 8920, 9720, 66201, and 2120 protective coatings from the Commercial 
Graphics Division of 3M Company to protect the durable, imaged substrate. But 
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such app.ica.ion of a liquid «o a solid «.. surface is subject ,0 .he inconsistences of 
climate, circumstances, and craftsmen. ,„:„„,».„ 
While the opticaUy clear, transparent overtamma.es known tn .he art 
are qui,e acceptable for large fonna. graphics uses, vinyl-based op.ica..y dear, 
5 .ransparen. overlamina.e films remain extremely elusive .0 achieve. 

c.^arv nfth- Invenlion 

The art of electronic graphics needs an inexpensive, durable, 
optically dear, .ransparen. layer .0 pro.ee. images formed on a major surface of 
l,a.es, when compared ,o o.hert,ansparen. layers Known to those ed m 
L This is especially .rue when the substrate is a perforated film w.,h holes .0 
allow viewing through the non-imaged surface. 

One aspect of the present invention is an inexpenstve. durable, 
optically clear, transparent layer former! on a po.ymeric release finer ft* 1. 
pref erred surface properties to permit the layer of the present tnventton to have 
optical clarity wilhin acceptable ranges. 

A layer to cover and protect an imaged substrate compnses a 
composition comprising vinyl cHoride resin, optional acrylic ream, optional 
pUsticiaer, and optional subfile, wherein the composition is formed on a 
polymeric release finer having rhic.cnessvaU.es ftom about 0.05 mm (0.002 

inches) to about 0 12 mm (0.005 inches). 

Another aspect of .he present invention is a method of fortmng an 
inexpensive, durable, opticafiy clear, transparent layer former! on an .mag. 
on a durab.e substrate A merttod of forming the layer comprtsesrhe steps 
forming the optically dear, transparent layer having two major surface , from ar, 
organoso. on a fir, pdymeric re,ease finer having a .harness rangutg ftom ab u. 
0 05 mm (0.002 inCes) to about 0,27 mm (0.005 inches,; optionally adhermg a 
field of pressure sensitive adhesive to a second release liner; and opttonally 
.aminating .he field of pressure sensitive adhesive to an exposed major surface of 
2 optic -ly dear, .ransparen, layer; and optional, removing the first polymenc 
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Another aspect of the invention is a composite of an inexpensive, 
durable, optically clear, transparent layer covering a durable, imaged substrate. A 
composite comprises an optically clear, transparent layer covering a durable, imaged 
substrate, wherein the optically clear, transparent layer identified above. 
5 A feature of the invention is the formation of the durable, optically 

clear, transparent layer on a polymeric release layer from a thermally processable 
composition, wherein the surface properties of the polymeric release layer 
determine the optical clarity of the layer of the present invention. 

Another feature of the invention is the transfer of the durable, 
optically clear, transparent layer from the second release layer to the durable, 
imaged substrate. 



10 

imaged substrate 



An advantage of the invention is the ability to transfer the optically 
clear, transparent layer from a release layer to an imaged substrate. 

Another advantage of the invention is the ability of the durable, 
1 5 optically clear, transparent layer to provide stabilization and protection from 
abrasion and ultraviolet light degradation. 

Therefore, the present invention also includes a method of protecting 
an imaged substrate, comprising the steps of forming a layer of the present 
invention on a polymeric release liner; and laminating the layer of the present 
20 invention to the imaged substrate. 

Embodiments of the invention are described with reference to the 
following drawings. 
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Brief Description of the Drawing 

Fig. 1 illustrates a cross-sectional view of the durable, optically clear, 
transparent layer of the present invention prepared on a polymeric release layer. 

Fig. 2 illustrates a cross-sectional view of the durable, optically clear, 
transparent layer of the present invention during a lamination step of the process of 
the present invention. 

Fig. 3 illustrates a cross-sectional view of the durable, optically clear, 
transparent layer of the present invention in combination with an imaged substrate. 
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Fig 4 UWra.es a eros.sec.iona, view of .he durable, optically deer, 
tra „sparen. layer of .he present — in combination wi* an image. su b s.ra.e 
as another embodiment of the invention. 

pTTsh^sTpreparanon composi.e .0 comprtsmg a durable, 

optically clear, transparen. layer 12 of a .hennally processable organosol 

, ,„„,, in th . formation of .he optical clarity properties of layer 12 

' L 7ner 14 can be made from a polymeric release liner material *nown 

"Z. , .o about .0 Sheffield*. Se.ec.ion of .he liner .4 shou.d recogmze .he 

f .h! s rface of liner ,4 contacting layer ,2 win determine .he appearance 

po.yeaer, and rhe lilce. Partly preferred fo, release hner 4 s ure^ 
coated polyester having a urea polymer coating compnsmg a polyurea aHcy 

fomrulation of 0.005 mm caliper on a 0.07 mm polyester fdta 

Release line. ,4 can have a gloss rangmg from about 100 to 

, so and preferably from abou. 120 .o abou. .40 Gloss is measured by a Gardner 
ASTM standard Wo ^ ^ ^ 12 Mmpr ^ a .h^ 

1 be prepared from an organosol^ a sumcien. me, temperature .o be 

M . .o cause layer 12 to form on .he polymer* release hner 14 
tbermahy process^ „ for fermalion of me 

30 without causing harm to the sunac 

optical clarity properties of the layer 12. 
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Vinyl chloride is an industrial chemical commercially available from 
many sources throughout the world. Preferably, the vinyl chloride useful in the 
present invention is a vinyl chloride resin comprising Geon vinyl chloride resin 
commercially available from B. F. Goodrich Chemical Company of Cleveland, Ohio. 
5 When used as another, but optional resin, in the formation of layer 

12, acrylic resin is readily available as an industrial chemical commercially available 
from many sources throughout the world. Desirably, the acrylic resin useful in layer 
12 comprises from about 75,000 to about 125,000 number average molecular 
weight. Preferably, the acrylic resin useful in the present invention is an acrylic 
1 0 resin comprising Elavacite acrylic resin having about 1 00,000 molecular weight 
commercially available from ICI Resins of Wilmington, Delaware. 

Optionally, the composition for layer 12 comprises a plasticizer to 
aid in the formation of layer 12 and its transfer to a durable, imaged substrate. 
Nonlimiting examples of plasticizer include 1,4-butylene glycol; adipic acid; 
butyloctyl phthalate; hydrocarbon resins; di(2-ethylhexyl) azelate; dibutyl azelate; 
dihexyl azelate; and the like. Particularly preferred for a plasticizer, if present in the 
composition of layer 12, is Vikoflex 7170 plasticizer commercially available from 
ATOChem of Philadelphia, PA. 

Optionally, the composition for layer 12 comprises a stabilizer to aid 
in the formation of layer 12, provide ultraviolet resistance, and assist transfer to a 
durable, imaged substrate. Nonlimiting examples of stabilizer include Hal-Lub, Hal- 
Base, Hal-Carb, Hal-Stab brand hindered amine light stabilizers commercially 
available from Hal-stab Company of Hammond, Indiana; Nuostabe VI 923 brand 
ultraviolet light stabilizer commercially available from Witco of Greenwich, 
Connecticut; Cosorb brand ultraviolet light stabilizer commercially available from 
3M Company of St. Paul, Minnesota; and Tinuvin brand HAL stabilizers 
commercially available from Ciba-Geigy Corp. of Greensboro, N.C. Particularly 
preferred for a stabilizer, if present in the composition of layer 12, is Tinuvin 1 130 
and Tinuvin 292 HAL stabilizers from Ciba-Geigy or Nuostabe VI 923 stabilizer. 

The layer 12 can have a composition ranging from about 40 to 
about 60 weight percent of vinyl chloride, from about 10 to about 30 weight 



20 



lillllwuiinoTr 

•WO 97/43128 „i«ticizer and from 

• r * about 0 to about 33 weight percent plasticizer, 
percent acrylic resin, from about u to 

about 0 to about 10 weight percent stabilizer. ^ ^ 

r,Mv laver 12 can have composition ranging 
Desirably, layer u. wei ht 

ingre dients into solvents such as ketones ^ 
ke ,one, mineta, spirits, tnethy, ethy, ketone, „ ^ c „a,ed 

mor e ptefetahiy in e q ua, pasts of such — ^ „ abou , 

yi e,d a dsy thickness of fsom bo ranging ^ aboul 
(0.0030 inches). Prefetabiy, hnet 4 ha ^ ^ ^ 

(0.002 inches) to about 1 mm and iayet 12 has 

- (0 002 inch*) to about , nun ^ ^ ^ ^ „ , 

Met «-» -» « 12 . abou( 2 ^ , hen „ 

15 ^ "111 "** oP«ion.»y. but Ptefotab-y as a pottion of a la— 

f a PSA field 16 (protected by second release liner ) 
lamination of a PSA neia yv 
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Field 16 can be any conventional pressure sensitive adhesive that has 
optical clarity at least as good as and preferably better than the optical clarity 
properties of layer 12. Nonlimiting examples of such adhesives include 
polyacrylates, polyvinylethers, natural rubber, silicone, rubber, styrene butadiene, 
5 cis-polybutadiene, syrene-isoprene block copolymers. Preferably, adhesives used in 
the present invention include vinyl/acrylic blends having a weight percent ratio 
ranging from about 50/50 to about 90/10 and preferably about 75/25 and a viscosity 
of 1 100-1500 centipoise. 

Field 16 can have a laminated thickness of from about 0.013 mm to 
1 0 about 0.05 mm, and preferably from about 0.01 5 to about 0.03 mm. 

Release liner 1 8 can be made from a release liner material known to 
those skilled in the art. Preferably, the release liner material 1 8 has a surface 
roughness, measured according to the TAPPI Test T 538 om-88 of from about 5 to 
about 40 Sheffields. Selection of the liner 1 8 will affect the appearance of layer 12 
1 5 and PSA field 16 during storage and prior to usage, which may be material to 

customer preference for the layer of the present invention. Nonlimiting examples 
of release liners include silicone coated polyester, silicone coated paper, urea alkyd 
coated polyester, urea alkyd coated paper, and the like. Particularly preferred for 
release liner 18 is a silicone coated polyester commercially available from Rexam 
20 Release of Chicago, IL having a silicone coating of 0.005 mm caliper on a 0.07 mm 
polyester film. 

Release liner 18 can have a gloss ranging from about 80 to about 
130 and preferably from about 100 to about 130. Gloss is measured by a Gardner 
60° Glossmeter using published techniques known to those skilled in the art such as 
25 ASTM Standard No. D523. 

After lamination of PSA field 16 to layer 12, first polymeric release 
liner 14 can be removed prior to storage and use. 

Fig. 3 illustrates the cross-sectional appearance of final composite 30 
composed of layer 12 having PSA field 16 adhered to a major surface thereof and 
30 also adhered to a substrate 22 having an image 24 on the major surface thereof to 
which field 1 6 is adhered. Layer 12 and PSA field 16 contact a major surface of 
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substrate 22 without enveloping substrate 22. Prefer*.* substrate 22 has image 24 
on one major surface and a fie.d 24 of adhesive (not shown) on the opposing major 
surface. Layer 12 is inappropriate ,o cover ,he field 24 of pressure sens,t,ve 
adhesive. 

5 Image 24 can be formed using any conventional process. 

Noniimiting examples include electrographic processes, electrophotographic 
processes, electrostatic processes, inkjet printing processes, and the hke. When 
Scotchprint™ 8601 transfer paper (3M Company, St. Paul, MN) is used, an 
additional surface treatment process is preferred to be used, in order to retain clanty 

10 through the film. This process is described in copending, coassigned, U.S. Patent 
Application Serial No. 08/577,417, the disclosure of which is incorporated by 

reference herein. 

Image 24 can comprises dyes, pigments, or combinations of both 

from toners, inks, or paints, all as known to those skilled in the art. 

Preferably, image 24 comprises compositions capable of 
withstanding processing temperatures of at least than about 100«C, and preferably 
at least than about 105'C. This film surface is receptive to most inks, p.gments, 

toners, dyes, and paints. 

Substrate 22 can be any transparent substrate known to those 
20 skilled in the art of image graphics. Nonlimhing examples include transparent 
glass, transparent acrylic sheets and transparent polycarbonate sheets. 

Layer 12 and PSA field 1 6 are transferred from liner 1 8 on 
composite 20 to image 24 and substrate 22 by application of pressure of a range 
sufficient to adhere PSA field 16 to substrate 22 and preferably from about 1 kg. to 

25 about 5 kg. 

Layer 12 and PSA field 16 can have a combined caliper of from 

about 0 05 mm (0.002 inches) to about 0.13 mm when adhered to image 24 and 
substrate 22. Preferably, the caliper ranges from about 0.10 mm to about 0.13 mm. 
After layer 12 and PSA field 16 are applied to image 24 and 
30 substrate 22 , liner 1 8 can be removed, rolled, and can be recycled for later use. 
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Machinery conventionally used in the formation of durable imaged 
substrates can be used for the pressure sensitive transfer of layer 12 to substrate 22. 
Nonlimiting examples of machinery include laminators such as Scotchprint™ 9540 
and 9542 brand laminators from 3M Company. 
5 Fig. 4 illustrates an alternate embodiment of the present invention 

wherean image 26 is placed on layer 12 of composite 10 prior to adhering of PSA 
field 16 and then transfer layer 12 and PSA field 16, with image 26 between layer 
12 and PSA field 16, is adhered to a substrate 22 (with or without a second image 
24 as seen in Fig. 4) to become final composite 30. In this embodiment, one can 
1 0 use an electrostatic imaging transfer process such as the Scotchprint™ Electronic 
Imaging system and electrostatic imaging paper, such as No. 8601 image transfer 
paper, both commercially available from 3M Company, to place a 4-color toner 
image from the paper on layer 12, after which a PSA field 16 is adhered and the 
liner 14 is pealed away leaving image 26 on layer 12 for lamination transfer to a 
1 5 desirable durable film. 

Usefulness of the Invention 

Use of layer 12 provides abrasion and ultraviolet light protection to 
image 24, image 26, or both, and substrate 22. 
20 Abrasivity for layer 1 2 of the present invention before the image 24 

wears away ranges from about 500 to about 2000 cycles with CS-10 abrasion 
wheels commercially available from Taber Industries of Tonowanda, New York and 
preferably from about 500 to about 1000 cycles, depending the type of substrate 
used. 

25 La y er 12 provides protection to image 24 and substrate 22 without 

detracting from the appearance of the image. Layer 18 is optically optically clear, 
transparent as determined by visual perception. Preferably, optical clarity gives 
acceptable vision when measured with a standard vision test with and without the 
film between one's eyes and the vision chart. 

Further embodiments of the invention are described in the following 

examples. 



30 
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F.xamples 
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Firn -. r ,. i ; P r ,naratinn of protective clear layer. 

A protective clear layer was prepared on an urea alkyd coated 
polyester having a urea polymer coating comprising a polyurea alkyd —on of 
0 005 mm caliper on a 0.07 mm polyester film from the following component, 

46 7 weight percent Geon 178 vinyl resin (B.F. Goodrich, Cleveland, 
Ohio) 17 9 weight percent Elvacite acrylic res.n (1CI Resins, Wilmington 

P A ,;,3 weight percent T«^»«^^<^ < ^ B|- 
„ C 2 3 weight percentNuostabe V1923 stabilizer (Witco, Greenw.ch, CO and 
^ we-ght pint of a solvent system of two pans of di-isobuty, ketone and one 

mmanddHedtoremove^^ 



ExamEleJ P-naratinn of adhesive laminate, 

„ ft In adhesive was prepared from the following components. 

~ v. rr\ 69 parts 

VYHH (Union Carbide, Danbury, CI) 

Acryloid B82 (Rohm and Haas, Philadelphia, PA) 17 
Paraplex G62 (CP. Hall, Bedford Park, IL) 14 P arts 

The components were dissolved in a solvent mixture comprised of 
11^ 0.005 ™. caUpe, on a 0.0, ™ p*~ ««* M~ ~. 
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Example 3 Laminate 

The layer on liner from Example 1 was then contacted to the 
adhesive field from Example 2 to produce the laminate as seen in Fig. 2, applying a 
pressure of about 2 .3 Kg/cm 2 . 

5 

While embodiments have been described, the claims follow. 
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What is claimed is: 

1 A layer to cover and protect an imaged substrate, 

comprising: . 
5 .composition comprising vinyl chloride resin, opt,on.l acryl.c rean, 

optional P l—, and optional stabilizer, wherein the composition is formed on a 
polymeric rdease liner having smoothness of a Sheffield value of from about 1 to 
about 10. 

2 The layer of Claim 1 . wherein the layer is part of a composite 
comprising a field of pressure sensitive adhesive and a second release liner. 

3. The layer of Claim 1, further comprising acrylic resin. 

4. The layer of Claim 1, further comprising plasticizer and 
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stabilizer. 

5 The layer of Claim 3, wherein the amount of vinyl chloride 
reS in ranges from about 49 to about 72 weight percent; the amount of acrylic resin 
rangeS from about 9 to about 33 weight percent; the amount of plasticizer r^ges 
from abo ut 0 to about 25 weight percent; and wherein the stabilizer ranges from 
about 0 to about 8 weight percent 

6 The layer of Claim 4, wherein the amount of vinyl chloride 
r esin ranges from about 55 to about 65 weight percent; the amount of acrylic resin 
ranges from about 16 to about 27 weight percent; the amount of plasticizer ranges 
from about 10 to about 16 weight percent; and wherein the stabilizer ranges from 
about 2 to about 6 weight percent. 

7. The layer of Claim 6, wherein the layer has a caliper ranging 
from about 0.05 mm to about 0.13 mm. 
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8. The layer of Claim 7, wherein the layer is adhered on the 
imaged substrate using a pressure ranging from about 0.7 Kg./sq.cm. to about 4.2 
Kg./sq.cm. 

5 

9. A method of forming a layer of Claim 1 for protecting an 
imaged substrate, comprising the steps of: 

(a) forming the optically clear, transparent layer having two 
major surfaces from an organosol on a first polymeric release liner having a gloss 

1 0 level ranging from about 1 1 0 to about 1 50; 

(b) optionally adhering a field of pressure sensitive adhesive to a 
second release liner; and 

(c) optionally laminating the field of pressure sensitive adhesive 
to an exposed major surface of the optically clear, transparent layer; and 

1 5 ( d ) optionally removing the first polymeric release liner. 

10. The method of Claim 9, wherein the method further 
comprises after the transferring step the step of placing an image on the layer prior 
to the adhering step. 

20 

1 1 The method of Claim 9, further comprising the step of 
removing the second release liner. 

12. The method of Claim 9, wherein the laminating step uses a 
25 pressure ranging from about 1 .7 Kg./sq.cm. to about 4.2 Kg./sq.cm.. 

13. The method of Claim 9, wherein the amount of vinyl chloride 
resin ranges from about 40 to about 60 weight percent; the amount of acrylic resin 
ranges from about 10 to about 30 weight percent; the amount of plasticizer ranges 

30 from about 0 to about 25 weight percent; and wherein the stabilizer ranges from 
about 0 to about 8 weight percent. 
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14. The method of Claim 9, wherein the amount of vinyl chloride 
resin ranges from about 45 to about 55 weight percent; the amount of acrylic resin 
ranges from about 15 to about 30 weight percent; the amount of plasticizer ranges 
from about 10 to about 16 weight percent, and wherein the stabilizer ranges from 
about 2 to about 6 weight percent. 

15. The method of Claim 14, wherein the layer has a caliper 
ranging from about 0.04 mm to about 0.08 mm. 
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16. The method of Claim 9, wherein the imaged substrate is a 

durable film. 

17. The method of Claim 9, wherein the imaged substrate is an 
1 5 electrostatic imaging paper comprising an image, a dielectric layer, and a bottom 

layer. 

1 8. The method of Claim 1 7, wherein the method further 
comprises the steps of removing the dielectric layer and the bottom layer leaving the 

20 image contacting the durable, optically clear, transparent layer and laminating the 
image and the composite to a film and the step of removing the release liner from 
the composite. 

19. A composite comprising an optically clear, transparent layer 
covering an imaged substrate including a perforated film, wherein the optically 

25 clear, transparent layer comprises a layer of Claim 1 

20. A method of protecting an imaged substrate, comprising the 
steps of: forming a layer of Claim 1 on a polymeric release lir :r; and laminating the 
layer to an imaged substrate. 
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